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ABSTRACT 



A method to exterminate insects, for example termites, 
in situ, whose situs is embodied within an urban struc- 
ture. Gases that undergo no phase changes m the tem- 
perature range between ambient and lethal tempera- 
tures are directed on the structure to heat the structure 
itself to a temperature that is lethal to the insects, and 
maintaining that temperature long enough to Idll the 
insects* 
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EXTERMINAnON OF D9fSlCIS BY HEAT 

FIELD OF THE INVENTION 

This laveadon relates to extenninadon of insects in 
urban structures, for example termites in houses, by 
subjecting them to a suitably elevated temperature for a 
sufficient time to kill them but witiK>ut harming the 
structures which they mfest 

3 ACKGROUND OF THE INVENTION 

This invention relates to extermination of msects by 
the use of beat While it is applicable to a wide range of 
insect Hfe^ its most important application at the present 
time is in the extermination oftermites in existing struc- 
tures, and is an exercise in urban entymology. 

AH msect life, mdudmg tennites, has a temperature 
range within which it can survive and tiirive. Tempera- 
tures q>predably outside of this range are lethal, and 
temperatures which are outside of the range but still 
close to it wis be lethal if maintained for a long enough 
period of time. The causes of death vary from insect to 
insect and also are frequently temperature dependent. 
Very high temperatures will melt or crack the wax 
layer carried by many insects, and then they dehydrate 25 
and die. At lesser but still pertinent temperatures there 
may be a different cause of death. The precise mecha- 
nism by which the insect perishes is of no particular 

interest to the invention, but the fact that the insect t_ ^ ^ . -n . 

perishes is the very point, and that it is killed witiiout 30 fei^^^l^ll^^^ 
tt*r«, *^ .,,u^ -* lounaation stcffi wall 11, jo$$. 



would reduce he^ transfer and tiie thermal eCjffects in 
parts of the structure. 

The above and other features of this inventio|^ wiU be 
fully undentood from the following detailed (descrip- 
tion and ti» accompanying drawings, in whidii: 

BRIEF DESCRIFnON OF THE DRAWIinqS 

FIG. 1 k a schematic vertical cross-section off a house 
bemg treated accordmg to the invention; 
FIQ. 2 is a schematic side view of FIG. 1; 
FIG. 3 shows the invention being used to e?U|erminate 
insect life k the ground; 

FIG. 4 shows the invention being used to t^eat the 
hiside structure of a wall; 

FIG. 5 is a vignette showing an optional ioisulating 
system; 

FIG. 6 shows the invention being used t^j'kill insects 
such as fleas in a carpet; 

FIG. 7 is a schematic show /cntion being 

used to treat the ground beneaui ui^e slab* 

FIG. 8 is a schematic cross-sec;. , a sho%iag the in- 
vention being used to treat a rug beneath msulating 
matt; and 

FIG. 9 is a ihigmentary view of another %gture of the 
invention. 
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harm to the structure or to people who utilize the struc- 
ture. 

The use of elevated temperatures to kill insects avoids 
the risks and inconveniences of using toxic gases in 
fumigation techniques. There is no need to use anything 35 
but atmospheric air or other friendly gases, so that clean 
up after the process is unnecessary. The equipment is 
conventional and is operable by persons of few skills. 
Preparation for use in an occupied structure involves no 
more than removal of temperature sensitive material 40 
such as candles, and sometimes the placing of insulation 
matts. 

This is a novel, effective, economical and safe means 
for exterminating msects. 

45 
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BRIEF DESCRIFHON OF THE INVENTION 

This invention is accomplished by heating a region 
infested by insects to a suitably elevated temperature for 
a time sufficient to kill the insect but without hanging 
the structure. According to a preferred embodiment, a 50 
region to be treated is subjected to hot ga« for period 
of time sufficient to raise the host materia] (the '*re- 
gion") tOTperature to the desired level, and to maintain 
it at that temperature for a suitable period of time. The 
"region** to be treated may of course be only indurectiy 55 house, pci 
approached by the gases themselves. For example, the 
mside of an mfested post will not directiy be contacted 
by the gases, but will be heated by heat conducted from 
a surface of the post, which is exposed to the convected 
air. The heated gases will then be continued ui a volume 60 
such as a room or other enclosed space. 

Accordmg to other useful but optional features of the 
invention, the hot gases may be an mert gas such aa 
nitrogen, used with the intention of !e ' residual 
anoxic environment in the region aitt ^ An- 65 

other useful but optional feature of th& inve. 
utilize convection fans in the region m which i 
are provided to prevent thermal stratificatioa 



A ceiling 15 is shown fotml 
the bottom of an attic M, 
roof 17. The roof shown k 
ture supported by rafters I 
to end. It is clear that this 
The invention is applical 
Still another example is a k 
a wooden roof. 

The structure is showi: ^ : 
20. The entire house is sho 
FIG. 1. FIG. 5 shows oe^ 
house with ^- ' ■ * ■ 

provide insw>,^. 
the attic is being ti 
Attic treatment it 
1. A burner 25 is sch^ui&licQlly sho^ 
tional heat exchanger 26 and a blov 
lose 28 and an outlet hose 29, F 
biir-^ f;...,;^ jjj^Q thesygte:- 



^IcaHyshc^wn having a 
'3,^ walls 14. 

h# mom and 
. rmouuted by a 
peaked struc- 
5ar span from end 
v> of example only. 
1 1> pes af iiructures. 
;with ockwallsand 



matt 
■ Old hi matt m 
' pojte of the 
::e:ctefdsr6^tiie 
^. T'.ilsjssuffiaitto 
■^^ nt that only 
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don of FIG. 
ig a conven- 
thaa an inlet 
necessary to 
eratioo. It is 

:kal mmptv wldeh is al- 

■■■•'^Mf Par this 
^^■^xtim 19 in the 

, , idtheinletkJseis 
led to anc ihus, hot ga^ How 

ocam as i2 and 33. U ^cte to 

avoid ta::apan.,..ire stra... .^xon and to mme msHorm 
heatiag k .iic attic, a group of convection lamM^ZS,^ 
m placed i:x iha sttic yff^rJh blow in variom dlr^^s to 
keep uie uk' in motbE. Accordingly, therf be a 
tlQw of hot sir in the er- dosed attic volums which will 
heat ±s kside of the att'a and the regions to be Ueated. 
The regions lo be treaccd, namely the stmctore which 
forms tiie attic, will gra-l;ialiy be heated by these gases. 
^ - the stny m fc ^ to a suitable temper^ 

iodofthne. 
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The tenn "gas" is used herein to mean both a single It will be recognized that the same source of hot gases 
specific gas such as nitrogen, and mixtures of gases such shown in FIG. 1 can be used for all regions in the struc- 

ture, and for generatmg hot gas<» for injection mto the 

For optmaum treatment m the attic, it usually will be ground, and for use on surfaces such as floorings, rugs 

found useful to provide an insulation matt 37 against the 5 and carpets. The various hoses shown in FIG. 1 can be 

ceiling underneath the attic, which will prevent the connected in pairs, used as individual pairs, or all at 

fonnatioQ of an equiEbrium of temperature withm the o^e, as desired. 

region to be treated. This wiU be used when only the It is not necessary to recirculate the air. Sometimes it 

attic IS being treated, and it may not be necessary in may be preferred to permit hot air to leak away, and 

. ^. ^ ^ ^"^P^y ^^PP^y ^^^^ air at a hotter temperature or 

When a room 40 withm the house is to be treated, greater volume. The requirements of the individual job 

then hoses 41 and 42 will be connected to apertures 43 will dictate the choice. 

and 44 in the wall, perhaps windows. Fans 45, 46, 47, Also, it is to be recognized that it is the heat from the 

will be placed as appropnate. and the process will be gases, rather than the gases themselves, which accom- 

repeated. 15 plish the kilL To illustrate this fact, an electrical resis- 

Smularly, for work m the crawl space 50 under the tance heater is shown set up in house 10. It can generate 

floor or in a basement, apertures 51, 52 such as vents, heat in the room, and the fans will circulate the heated 

will be connected to hoses S3, 54. Fan 55 wiU be placed air until the region reaches the intended temperature 

in the space, and the process carried out as before. In Therefor the provision of recirculation for gas, or even 

this case insulating matts 58 may be placed upon the rug 20 of a stream of gas, is not a limitation on the generaUty of 

or on the floor if necessary in order to resist the forma- this mvention. 

tion of a equihljrium temperature within the flooring. Sufficiently elevated temperatures for most insect life 

FIG. 2 shows that a heater 56 such as an electric is surprisingly low. However low these may seem nu- 

resistance heater, can be placed in the volume itself. It merically, in the actual environment they are only 
may be combmed with a ducted fan 57 for circulation 25 rarely reached. This is because there is usually some 

purposes as shown. Other fans 58a and 59a may be shade, or some current of coolmg air that prevents it 

provided instead of or m addition to fan 57 as preferred. Also, many buildings are air conditioned. As to this 

It wm be noted that the heating effect wiU be much latter feature, it should be recognized that the existing 

more effective on the floor than on the ground beneath heatmg and coolmg ducts in existing structures might 
It It may be necessary to mamtain the temperature for 30 advantageously be used to circulate the heated gas^ 

a longer period of time if treatment of the ground itself Experimrats with drywood termites Incistermes 

IS to be made mmg this technique. Minor^ have shown that there are no survivors from 

Treatment of ground mfetation, for example, strac- even brief exposure to 120 degrees F. temperature, 

tural pests, is shown m FIG. 7. A nozzle (0 is shown There may be some survivors at 1 15 degrees F., but the 
mserted mto the ground for localized treatment This is 35 longer this temperature is maintained, the fewer survi- 

effective when the earth boieath a concrete skb 61 is to vors there are. At 135 degrees F., not only are there no* 

1» treated forieimtes. A hole 62 is d^ s^vivors, but the insects appear to be dehydrated, 

slab Md tfie nozzle is W«l through it into the Thus, 120 degrees is a sufliciently elevated temperature 

^rTZ^^ 2? ^ J?y ^ ^ P^«sure for a short exposure by this particular insect A longer 
for a smtable pmod of ^ A^gtaUon of the gases m 40 exposure is needed for lower temperatures, and finally 

fS?T1!S a '^J^ ^^'^ « ^ temperature at. which no kill occurs, no matteir 

iT A trcataient of the mside of a wall 65 how long the exposure. The temperatures may and do 

k j^^T*^.^*^ ^ surfaces 66 and 67 separated vary somewhat for various insects, and must be deter- 

oy studs 68. m this cm there will be an mlet aperture 69 mined for individual species. However, the effective 
ror t&e hot gases, and outlet flow win be accomplished 45 temperatures are surprisingly close. 

sw^ly by leakage throu^^ wall. The heating of structures, especially of wooden struc 

filiz: erf hjat to kill insects such as tures, takes time, and requires a thermal gradient In 

fl^ m a caipet m A nozde 71 mounted to a handle 72 order to complete the task in an economical period of 

^.'ZfiwJ^ which faces downward toward the time, the gas temperature must be significantly higher 
ca^t and there is an inlet hose 74 to provide hot air to 50 than the desired temperature. 

It TbA nozzle WiU be moved back and forth across the An Example of practical ranges and times, a 4x4 

carpet at a rate and for a penod of time suffident to wooden post at about 75 degrees F., exposed to con- 

rawe ^tOTperaturc enough to km the fleas. vecting air at 160 degrees R will heat the post to 120 

af i n^^i; nJ^lf '^'^ subterran^ treatment degrees F. at its innermost point in about one hour, 
f 2 55 There is a "coasting" effect which can be utilized and 

a ^ such as nitrogen from a mtrogen supply 77. Either allowed for, where, even if the hot gas is turned off, the 

^ ^^^^-^^ a regulator firom a pressurized temperature at the inside of the wood will continue to 

system If the mtrogen is under pressure. Hot nitrogen or rise for a while. Thus, it would be possible to terminate 

any other gas under pressure is injected into the ground the heating when the interior of the post is perhaps only ^ 

rtl^«« K^v"^^ V uv ""^^^^ ^^"""^ temperature for the kill Usually that wiU not be done, 

fofa^Jdtl^S^^^^ J^eca^e^^^ 

tnf^^* \^^u^ ^ carpet IW) being treated by hot gases It is ^knowledged that lumber has long been ex- 
i^T^ ^^'^^^^ ^ f'^^'^S ^02. 65 posed to high temperatures in kihis, and Zt h^cS- 

treS.flSfr'^1^^^ menthasbeenusedonimporteSberandplywo^^ 
ncaAii "isulatmg matt 110 is placed be- exclude foreign msects. However, this is kn entirely 

different objective and this mvention is an implication of 
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urban entymology, in which an environment con- 2. A method according to claim 1 in which the said 

structed or occupied by man is to be made free from lethal temperature Is sufficient to quickly kill the insect 

insects without adversely affecting man or structures. 3, A method according to claim 1 in which a said 

The almost exclpive reliance on toxic gases 'm fumiga- structure forms a closed volume, said volume being 

tion procedures, or on poisonous baits and traps, are ^ supplied with said heated gas to heat said volume and 

ample testimony to the fact that man has been willing to thereby said structure, 

subject himself to risk in order to eradicate certain pests. ^ A method according to claim 3 in which hot air is 
With this invention, those risks are avoided. The costs heated gas and said hot air is recirculated from and 
of utilizing these procedures are minor and no sub- ^ vdnmet being heated m the recirculation pro- 
stances deleterious to man are left behind in the struc- cess. 

tures. This invention thereby provides a safe and non> ^* ^ ^^^o^ accordmg to claim 3 in which a heater is 

polluting technique to rid urban environments (rfmsect disposed in said volume to heat the gases therein to 

constitute said heated gases. 

This invention is not to be limited by the embodi- ^ ^f^5^ according to claim 3 m which said vol- 

ments shown in the drawings and described in the de. ?nie a wito a wall, and m which sa^ 

scription, which arc given by way of example and not of ^JJCted . . - 

limitation, but only in accordance with the scope of the . A method accordmg to dami 3 m which an msubt- 

appended claims. mg matt » placed atop satd structure. 

Iclaim- ^' ^ method accordmg to claim 3 in which an msulat- 

1. A mediod of exterminating wood^estroying m- ^ "lT±?!!fll^ aromid sdd structure 

sects in situ whose situs is embodied at a su^tantial Ji^t^^^ ^"^""^ *° ^'^^ * ^^""^ 

S?Jr?f ^J^"^ A «eth<^ according to claim 9 in which an insu^ 

stincture havmg surfaces, smd method ^mpnsmg: ^ ^^^^ ^^^^ ^^^^^ 

heatmg an enviromnentally acceptable gas wtoch 25 it a methlod according to claun 1 in which said 

docs not undergo phase change at any temperature structure has a floor, and m which an msulating mat is 

between ambient ^ the temperature utilized ^^op said floor. * 

hcrem, to an dewted tempwaturc; a method according to claim 1 in which said 

applying said heated gas to surfaces of said structure structure has an inside ceiling, and m which an insulat- 

unta the temperature of the wooden structwal 30 ing matt is placed against said ceiling, 

member at said substantial depth reaches a lethal 13. a method of exterminating insects in an infested 

temperature at which said insects cannot survive region near the surface of the earth, comprising inject- 

for a significant length of time, and mamtaining jng into said region heated gas which does not undergo 

said lethal temperature at said substantial depth for phase change at any temperature between the ambient 

a penod of tune necessary to assure the death of 35 temperature of the region and the temperatures utUized 

said insects, said heated gas bdng suppHed at a herein, said gases being injected at a temperature which 

supply te^^iperature higher than said lethal temper- is lethal to the insects and maintainmg the earth of said 

ature; said application of heated gas being accom- region at a lethal temperature for at least the period of 

plished in such a manner that the heated gas circu- time required to kill ^e insects, 

lates so as to provide for improved heat transfer to 40 14. A method according to daun 13 m which said gas 

the surfacer of the structure and to avoid thennal is nitrogen, 

stratifkation in the structure. « « « * • 
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[57] ABSTRACT 

A vacuum device having a hand-held intake and collection 
unit and a hand-held heater/air exhaust tube assembly is 
used to chase and collect pests, such as insects, and their 
associated aUergens from their harborages. The device has a 
system of filter assemblies which remove contaminants itom 
the air and exhausts clean air back into the sunounding 
environment 
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BIOLOGICAL VACUUM DEVICE TO released in Ihe exhausted air. However, these bags reach 

ENHANCE ENVIRONMENTAL QUALITY capacity fairly quickly and require a relatively strong and 

BACKGROUND OF THE INVENTION relatively noisy motor to compensate for high debris-load in 

1 c f .u T ^^^^ ^ maintain a strong vacuum. The bags must be 

L Field of the Invention ^ ^pj^^^ f^jy frequently Such HEPAdeviccs are inferior in 

Thjs mvention relates to a vacuum device that includes situations where even a small amount of liquid can be 

botii a mechanism to chase pests from their hiding places. aspirated into the device since the Uquid will damage the 

and a mechaniian to aspirate the pests and their attendant filter bag, 

abiotic and biological contaminants It further relates to a Use of traditional vacuum devices does not allow coUec 

method of chasing pests from their harborages and a^irat- tion of insect pests in a healthy state which may be necessary 

mg the pests and their attendant abioUc and biological toconfirmsusceptibflity of insects to insecticides especiaUy 

contammants. ^jj^n ^jj^g^ insecticides will be used outdoors to preclude 

2. Descnption of the Prior Art re-infestation of an indoor facility. Furthermore, these 

Chemical pesticides are used to conU-ol pests such as devices do not allow for easy examination of aspirated 

arthropods that inhabit houses, hospitals, restaurants, - Mterials to confirm species of pests or to retrieve valuable 

businesses, animal care facilities, farm buildings, etc. objects that may be aspirated incidentally. 

However, recent concerns about pesticides such as resis- Use of traditional vacuum devices also requires a method 

tance of pests to chemical pesticides, hazardous exposure to forcing pests from their hiding places. Typically, this 

pesticide applying personnel, environmental contamination, requires the use of a chemical irritant, usually pyrethrin or 

destruction of natural biocontrol agents, such as beneficial pyrethroid insecticides. Consequently, there are still risks to 

insects, and lack of newly developed pesticides have humans associated with the use of a chemical pesticide and 

increased the need for alternative control methods. ^^^^ ^^^^ ^^^^^y restricts the areas where 

Furthermore, as pests become more resistant to pesticides, ^^^^T ^^'^^ ^^^^ managemem can be used. For 

more frequent treatments are required which increases the ^^'^"^VK hqmds or sprays cannot be used near electrical 

human health hazard. F^^^ ^^^^ pestiades are not registered for use in 

cff^^^ ; . * I . .J 25 health care or food preparation facilities. 

y..TZtZ^T.tf^^ ^fu ''^r °\P^^!^^^^^^ Traditional vacuum devices lack flexibihty that is a req- 

SS™1^1^^^^^ °' "^^'^ ^P^i^^i^d '^^^ ^ i^^-t and biologic pelt 

portable vacuum cleaner devices to remove arthropod pests management. Areas targeted for pest management are van- 

such as cockroa^es, ants fleas, mites, pillbug^, sowbugs, able in terms of the typical use of the facilities, such as, for 
centipedes, silverfish, beetles, and other small mvertebrates. 3^ example, health care, food preparation, electronics; special 

These devices are traditional m that they consist of a motor requirements inherent in the nature of the facilities, such as 

to generate a vacuum and a filtering device consisting of for example, cramped quarters in crawl and attic spaces, 

foam rubber and/or paper formed into a disposable bag to clean air in electronics manufacturing facilities; and the 

collect debris. health status of occupants, such as, for example, respiratory- 
Cohen et al (Plant Disease, Volume 73(9), 765-768, 35 compromised allergies, immunologically compromised 

1989); Saufley (Journal of Economic Entomology, Volume convalescents, infection-prone post-operative patients, or 

66 (3), 818-n819, 1973), CMnch (New Zealand Entomologist, clwniical sensitive patients. Whfle various vacuum devices 

Volume 5 (1), 28-30, 1971) and U.S. Pat, No. 4,780,986 have been developed to remove arthropod pests, there stiU 

(Broomfield et al 1988) all disclose examples of vacuum remans a need in the art for a more effective device for pest 

devices for collecting Hve insects. U.S. Pat. No. 4,630329 i^f°ag^«ifiJ^ which removes the pests and allergens while 

(Shores, 1986) discloses an example of a vacuum cleaner ^^owmg for iden^jation of pests an^ 

attachment that includes a flea comb and an insecticide determmaUon of additional p^t manage- 

treated trapping chamber for removing and killing flea eggs T ^^^"^i ^'TT^ invention descnbed below 

from ammais. ^ problems related to pnor art devices currently 

rru i • . ^sed for pest management. The vacuum device of the 
deS^fhrt'irnf? " , '"f^H ^ maBagement 4S present iaZtioa (1) is fuUy functional in all vertical and 

devices because of a variety of deficiencMS. For example, non-vertical positions; (2) does not exhaust potentiaUy aUer- 

tl^m^SL^n ir^'^ '''"T g^-^ conuminants contained in the aspirated air and debris; 

df^a™k efrf, . "^"^^^ (3) can tolerate aspiration of some liquid without comprol 

debns acaimulates in a canister. ITiese are mferK)r in pest ^^^^ ,^fety or efficacy (e.g. strength of vacuum); (4) 
management because exhaust air returned to the room 50 provides a manner to view pirated material to Snfirm 

typically is laden mth fine du^ and any bK>log|cal contami- fdentification of pests or to retrieve objects aspirated ina™ 

nation associated with the dus^ si«i, as bactem and poten- vertently; and (5) forces pests from their Ling ^lace 

tially allergemc pknt and annnal protems. Wet/d^r shop without the use of conductive liquids or chemical Irtants 

devices can tofcrate water that is dehbeiately or iinuiten- (t^^) ^ suit specific needs of each pest management 

tionally aspirated mto the devu* via a float vjlve that 55 katioi Tie preset invention provides a^veL^rsfS^^^^^ 

pK«ludes.c««ofwaterintothemoto^ controlling pests which is different fromle prior S 

this tequn*s ttat the d««ce always be used in an upi^t devices and solves some of the probleim^^^vSto tS 

posiuonwhidiiestnets the versatility of the vacuum device. prior art devices uo «»ui."wa wiin mc 

For example. SDcb a device cannot be worn on the back of 

the operator unless the operator always maintains it in an so SUMMARY OF THE INVENTION 

upright position. Normal activities of a pest control operator It is therefore an object of the present to provide a vacuum 

may require a backpadced device to be used while crawling device which chases arthropod pests from their harborages 

(non-upright attitude) in attics, crawl spaces, or among and aspirates the pests. 

industrial equipment such as those used in commercial food Another object of the present invention is to provide a 

manufactunng or food preparation facilities. ss vacuum device which exhausts heated air through an aux- 

For devices using paper bags for high efficiency particu- iliary housing in order to chase arthropod pesU from their 

late (HEPA) air filtration, biotogjcal contammants are not barberies. 
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A further object of the present invention is to provide a FIG, 5e is a cutaway side view of filter assembly 101 

vacuum device which aspirates pests, attendant abiotic and showing funnel member 62, spindle means 103, stop piece 

biological contaminants without exhausting these contami- 89, disk 88, moisture absorbing means 104, filtering element 

nants back into the environment from which they were 93 showing inner walls 105, outer walls 107 and inner cavity 

removed. 5 1(», and disc 87 with rod-shaped means 83. 

Another object of the present invention is to provide a FIG. 6a is a side view of vacuum bleeder valve assembly 

viewable collection means for immediate inspection of U6 showing vacuum hose connector 80, bearing cup 122, 

aspirated objects. lop rotator plate 124, and bottom fixed plate 118. 

A further object of the present invention is to provide a FIG. 66 is a top view of vacuum bleeder valve assembly 

systemof mtcr means proyichng exhaust air which is fireeo^ 116 showing cable 43, cable housing 40, top rotator plate 

most particulate matter mcludmg aUergens, dust, debris, 124, vacuum lK>se connector opening 112, holes 126 in top 

hqmd, fine dust, pests, and objects. rotator plate, bearing cup 122 and holes 128 in fixed plate. 

AstiUfurtherobjectofthepresentinventionistoprovide piG. 6c is a side view of exhaust diverter valve 130 

a vacnium device with a vanable vacuum in order to capture showing vacuum hose connector 80, rotator plate 134 and 

healthy pests. ^^^^ ^35 

Further objects and advantages of the present invention pia 6^ is a top view of exhaust diverter valve assembly 

111 uccome apparcni irom me toiiowing aescnpiion. 139 showii^ cable 160, cable housing 164, vacuum hose 

BRIEF DESCRIPTION OF THE DRAWINGS connecter 80, vacuum hose connector opening 140, rotator 

FiaiisatopviewofvacuumdevicelOshowingitsfour l^t ^t'^^'tc^^ 

major components; an intake and collection unit 12, a ' ^ ^ 

system of filters 84, a vacuum motor 114 in housing unit ^ * ^^^^ ^^^^ detail of hand-held heater/air 

144, and a hand-held heater/air exhaust tube assembly 146 ^^^aust assembly 146 including auxihary vacuum hose 145 

FIG.2aisaskieviewofthcintakeandcollectionunitl2 ^^t^^/^^^^^We clamping m^^^^ 

showing flexible suction tube 14, pistol assembly chamber '1 l^^^^^J^^"', .^^f' ^"^^^y 

16 and pass-through chamber 18 containing couTin^ with heater tube msulatmg jacket 152, heater tube 153, and 

viewing chamber ItT s a cutaway showmg heater element 156; pistol/chamber 

mr 'Jh ,v - * r . . J assembly 147 including chamber 148 and trigger assembly 

snowmg the position ot O-nngs 53. 30 power cord 174, rheostat 172, third Anger-actuated trigger 

FIG. 2cis a froDt view of dual twist adapter 52 showing member 158 with spring 169 located at top of trimer 

sealing means 53 and cab e port 44. member 158, cable 160, «bte s^otl IC. «ri momertoy 

FIG. 2rf IS a side view of dual twist connector 72 showing contact switch 166. 

^rsLrftlg^^^^la.** the dual .wis. oo««cu,r HG. 7* is . side view of ^oth^^ 

mr ^ ' f * ^Ti^ .* _ . tngger assembly 157 which has a trigger support 159 with 

no. 2e IS a fron view ofdual twist comiector 72 showmg spring 169 located on support 159 and the base 167 of 

the position of sealing means 53. trigger member 158. 

^^fr^r^^ cfiamber 17. 4o ^ ^^^^ ^ ^ ^^^^^ 

FIG. ?g IS a side view cut-away of dual twist adapter 52 mr. 7/^;= ,n^™i~«-.irL„..# , u • 

and a typical vacuum bose connector 80 when chamber 18 ..k™, Jf' ^f^Pl«»«l view of piston spnng 155 showing 

is noticed in vacuum device 10. jAes 161 and 1«, compression spnng 178 and end caps 

FIG. 3a is an exploded side view of a filter unit 86 vin a ■ -j • j . .. * ^ ... 

showing, dual twist connector 72, hose connector 80, cylin- « . i hlw h *^ "^uT^fi.*'^^*'" 

drical guide pin 58, filtering element 93 and funnel member ^^''^'^^ h<«tei/Mr exhamst assembly 14« inchiding auxil- 

62 laiy vacuum hose 145 with lekasabkcianqiingnienibera 46 

FIG. 36 shows a filter connector 81 which can replace "J, If .'^'f r"* "t' ^Tu^^ 

funnel member 62 in FIG. 3a which is fitted with flanS M . ^ t*"? 182. heater tube 153 and 

err A u . c-^. „•» . fTu . j1 so « cutaway showmg heater element 156; pfatoVchamber 

..nf. h • 1 , '^u '"^^^ °^ '^f" °I '^'^^^y including chamber 148 with Lphragm 150 

^ Jlv wTlfd fi'L ilm^vt^^ \7°''i T and trigger assembly 157 with pistol grip 170 that i^uS 

K, ^, u T^f? 120 VAC power cord 174, rheostat 172, third finger-actoated 

of^Sw Also shown, by bold arrows, is the direcdon trigger member 158. tri^er support 159. cabll melt 

ma. Sa' is a cutaway side view of filter assembly 94 " --"^ 

showing funnel member 62, filtering element 93, stop piece DETAILED DESCRIPTION OF THE 

89, hollow spindle 98 and solid disk 91. INVENTION 

Vacuum device 10 incorporating the features of the 
spmdle 90, stop piece 89 funnel member 62 and lower ,o present invention is illustrated in FIGS. 1^. Device 10 

opening 63 of funnel member 62. (no. i) includes a hand-held intake and collection unit 12! 

FIG. 5c is a cutaway side view of another embodiment of filter system 84, vacuum motor 114 in housing unit 144 and 

filter assembly 94 lowing funnel member 62, filtering a hand-held heater/air exhaust tube assembly 146 which are 

element 93 and wire-like cylindrical cage 95. all in fluid communication with each other. 

nG.5^/ is a cutaway side view of another embodiment of 65 Hand-held intake and collecUon unit 12 (FIGS 1 and 

filler assembly 94 showing funnel member 62. filtering 2a-2^) is made up of a flexible sucticm intake tube 14 

elemem 93 and retainer means 97. chamber 18 containing a countingMewing chamber 17 and 
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Funnel member 62 can be replaced by any type of adaptor 
which will hold a filter in place in chamber 85 such as, for 
example, a modified vacuum hose connector such as filter 
connector 81 containing a flange 61 on its inlet end (FIG. 
36). 

The order of filtering from hand-held intake and collec- 
tion unit 12 to exhaust diverter valve assembly 130 should 
be coarse to fine filtering so that at least about 90% allergen- 
free air, defined for the purposes of this invention as clean 
air, is exhausted from the device. The last two filters should 
be a moisture filter in front of a HEPA filter when system 84 
is used, especially in an enclosed area. The first set of filter 
units, as depicted in FIGS. 1 and 4, is made up of a first filter 
assembly 92 which is an insect collection and large debris 
filter assembly and a second filter assembly 94 which is a 
coarse filter assembly (FIG, 4). The interior of filter assem- 
bly 92 has a screening means 96 which can be any mesh 
suitable for collecting insects or debris down to approxi- 
mately 3 mm in size. Examples of materials for screening 
means 96 are aluminum mosquito or window screening, 
hardware cloth, fiberglass or plastic screening, for example. 
Screening means 96 is located at the outlet end of chamber 
85 of filter assembly 92 to preclude further passage of coarse 
material and maximize the capacity of chamber 85 as well 
as to facilitate the ease of changing screening means 96. If 
retrieval of intact pests or inadvertently collected objects is 
not desirable, screening means 96 can be replaced by any 
type of cloth liner (not shown) such as, for example, an 
anklet stocking or a disposable nylon mesh Hner. The inlet 
end of first filter assembly 92 attaches to the outlet end of 
vacuum hose 100 at connector 80 with a dual twist connector 
72 which fits onto hose connector 80 and first filter assembly 
92, each of which has a cylindrical pin 58 extending radially 
from the side that engages cut-outs 78 and 82 on connectors 
50, respectively. Likewise, the outlet end of first filter 35 
assembly 92 attaches to the inlet end of second filter 
assembly 94 with dual twist connector 72 which fits onto 
filter assembhes 92 and 94, each of which has a cylindrical 
pin 58 extending radially from the side that engages cut-outs 
78 and 82 on adapters 50 respectively. Chamber 85 of 40 
second filter assembly 94 has funnel member 62, filtering 
element 93, and a support means 98 for filtering element 93 
(FIGS. 4 and 5^2-^. Funnel member 62 extends into the inlet 
end of filter assembly 94 and the outlet end with lower 
opening 63 of funnel member 62 is seated in the inlet end of 45 
filtering element 93 (FIGS. 4 and Sa-5d), Filtering element 
93 is a synthetic fibrous filter such as those typically used as 
allergen filters in residential air ducts, such as, for example, 
fiberglass, polypropylene, rockwool, etc. The filtering mate- 
rial can be anything suitable for collecting at least some of 50 
the particulate matter which passes firom first filter assembly 
92. Particulate matter is defined as any dust, debris, and 
allergens, especially subcellular allergenic components, 
such as for example, proteins and parts of proteins. Element 
93 is typically cylindrical in shape and is washable. Element 
93 can be firictionally supported by support means 98 (FIG. 
5a). Support means 98 includes solid disk 91, stop piece 89 
and spindle 90. Solid disk 91 is attached to spindle 90 at the 
outlet end of assembly 94. Solid disk 91 can be any rigid 
material capable of supporting filtering element 93, espe- 
cially under vacuum pressure. At the opposite end, spindle 
90 is threaded to accept a stop piece 89 which is typically, 
for example, a toggle nut (FIGS. 4, Sa and 5^?). Spindle 90 
can be any rod-shaped material, hollow or solid, capable of 
supporting filtering element 93, especially under vacuum 
pressure (FIG. 5a). Stop piece 89 adjusts and frictionally fits 
against the sides of funnel member 62 to keep filter element 
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93 snug against disk 91. This is the most prefenred embodi- 
ment. Alternatively, support means 98 can be, for example, 
a rigid, wire-like cyUndrical cage 95 into which filtering 
element 93 fits (FIG. 5c). Cage 95 allows air to exit into filter 
assembly 94 and subsequent filter assemblies. In this 
embodiment, filtering element 93 is cylindrical shaped and 
enclosed at its base (FIG. 5c). Another embodiment of 
support means 98 includes filtering element 93 with an 
enclosed base and retainer means 97 (FIG. 5d), Retainer 
means 97 is, for example, any type of cloth liner, such as for 
example, an anklet stocking or tube sock cut to appropriate 
size. Retainer means 97 fits over filtering element 93 and 
frictionally fits over funnel member 62 to hold filtering 
element 93 in place (FIG. Sd), The oufiet end of second filter 
assembly 94 attaches to the inlet end of vacuum hose 110 at 
a vacuum hose connector 80 with a dual twist connector 72 
which fits onto connector 80 and filter assembly 94, each of 
which has a cylindrical pin 58 extending radially firom the 
side that engages cut-outs 78 and 82 on adapters 50, respec- 
tively. 

The above described first set of filter assemblies 92 and 94 
are operatively connected to the second set of filter assem- 
blies 101 and 106 with vacuum hose 110 through a vacuum 
hose connector 80 with a dual twist connector 72 which fits 
25 onto connector 80 and third filter assembly 101, each of 
which has a cylindrical pin 58 extending radially fi-om the 
side that engages cut-outs 78 and 82 in adapters 50, respec- 
tively (FIG. 1). Third filter assembly 101 (FIGS. 4 and Se) 
is a moisture trap filter assembly which has a chamber 85 
containing funnel member 62, support means 98, stop piece 
89, disk with rod-shaped means 87, disk 88 attached to 
hollow spindle 103, filtering element 93 and absorbing 
means 104. Disks 87 and 88 can be any rigid material 
capable of supporting filtering element 93, especially under 
vacuum pressure. Support means 98 is a hollow spindle 103 
threaded at the inlet end of assembly 101 to accept stop piece 
89 which is typically, for example, a toggle bolt which 
adjusts and firictionally fits against the sides of funnel 
member 62. Rod-shaped means 83 of disk with rod-shaped 
means 87 extends through disk 88 into hollow spindle 103 
to allow for expansion of filtering element 93. Filtering 
element 93 is a moisture absorbing filtering element 102 
(FIG. 4) which is a double-walled cloth bag with inner walls 
105 and outer walls 107 defining an inner cavity 109 
containing a moisture absorbing means 104 (FIG. Se). 
Absorbing means 104 can be any moismre absorbing sub- 
stance that absori5s approximately 400-500 times its weight 
in water, such as, for example, the starch polymers disclosed 
in U.S. Pat. No. 3,997,484 which is herein incorporated by 
reference. The double-walled bag can be, for example, two 
anklet stockings or two tube stockings, one inside the other, 
with absorbing means 104 placed between the two stockings 
(FIGS. 4 and 5e). The outlet end of filter assembly 101 
attaches to the inlet end of fourth filter assembly 106 with a 
dual twist connector 72 which fits onto filter assemblies 101 
and 106, each of which has a cylindrical pin 58 extending 
radially from the side engages cut-outs 78 and 82 on 
adapters 50 respectively. Fourth filter assembly 106 which is 
a HEPA filter assembly has a filler connector 81 with a flange 

61 at its inlet end and a filtering element 93 (FIGS. 3b and 
4). The outlet end of connector 81, having a flange 61, 
extends into the inlet end of filter assembly 106 and fric- 
tionally fits into the opening of filtering element 93. 
Alternatively, filter assembly 106 can have a funnel member 

62 which extends into the inlet end of filter assembly 106 
and frictionally fits into the opening of filtering element 93. 
Member 62 can be a funnel with an extended neck (not 
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shown). A frictional band 65, typically an O-ring or rubber 
baiid, for example, slips over the top of element 93, securing 
it onto connector 81 or funnel member 62. Filtering element 
93 is a typical, commercially available, vacuum HEPA filter 
108. The outlet end of fourth filter assembly 106 operatively 
connects ti^ hand-held intake and collection unit 12 and the 
filter system 84 to motor 114 using a vacuum hose 142 
connected with a dual twist connector 72 which fits onto 
filter assembly 106 and vacuum hose connector 80 each of 
which has a cylindrical pin 58 radially extending from the 
side that engages cut-outs 78 and 82 on adapters 50 (FIGS. 
1 and 4). 

Motor 114 is typically a standard bypass vacuum motor 
with universal windings that allow variable voltage without 
damage to the motor. The preferred embodiment is a 220 
VAC motor operated at 110 VAC, however, other bypass 
motors with other voltage configurations are acceptable. The 
motor end of vacuum hose 142 frictionally fits over hose 
connector 80 which is inserted through vacuum bleeder 
valve assembly 116 from beneath a fixed plate 118 through 
vacuum hose connector opening 112 which runs through 
rotator plate 124, bearing cup 122 and fixed plate 118 (FIGS. 
1 and 6a-6b). Connector 80 is afSxed to plate 118 using 
glue, screws, etc. Connector 80 can also be frictioaaUy 
attached through assembly 116 (FIGS. 6a and 6b), Vacuum 
bleeder valve assembly 116 has a top rotator plate 124 which 
has tear-drop-shaped holes 126 cut through it (FIGS. 6a and 
6b). Plate 124 is generally constructed of any polymeric 
material such as, for example, PLEXIGLAS'^'*, Holes 126 
are spaced so that an area greater in size of the hole is 
retained between holes. At the center of plate 124 is bearing 
cup 122 with vacuum hose connector opening 112 which is 
frictionally recessed into plate 124. A bottom fixed plate 118, 
identical in size to plate 124, has an equal number of holes 
128 cut into it. Cut into the middle of plate 118 and 124 is 
vacuum hose connector opening 112 of dimensions to accept 
hose connector 80. Top rotator plate 124 and lower fixed 
plate 118 are positioned so that the holes 126 and 128 
coincide until trigger 30 is depressed. On the exhaust end of 
motor 114 is exhaust diverter valve assembly 130 (FIG. 6c). 
In one embodiment, assembly 130 is similar to a standard 
vacuum diverter valve except that the holes 132 on rotator 
plate 134 and the holes 136 on the fixed plate 135 are larger 
in size and the assembly is hand operated (See FIG. 6d, 
except that hand operated embodiment does not have ele- 
ments 160 and 164). In the hand-operated embodiment, the 
degree of rotation is less important since only a small 
amount of exhausted air is needed to be diverted to hand- 
held heater/air exhaust tube assembly 146. When valve 
assembly 130 is rotated manually by hand to align the holes 
136 on both plates 134 and 135, most of the air is diverted 
through the holes, direct-venting most of the exhaust air into 
the immediate environment. In a more preferred 
embodiment, especially for manufacturing purposes, 
exhaust diverter valve assembly 130 (FIG. 6d) can be the 
same assembly as vacuum bleeder valve assembly 116, 
described above and shown in FIGS. 6a and 6b, In this 
embodiment, assembly 130 is actuated by trigger assembly 
157 as described jfor trigger assembly 24, For both embodi- 
ments of assembly 130, hose connector 80 is inserted 
through assembly 130 through vacuum hose connector 
opening 140 which runs through rotator plate 134, bearing 
cup 138, and fixed plate 135 (FIGS. 1 and 6c~6d) from 
beneath the fixed plate 135. Connector 80 is permanently 
affixed to the fixed plate of assembly 130. Connector 80 of 
assembly 130 is a smaller size than that in vacuum bleeder 
valve assembly 116, in the first described embodiment since 
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only a portion of the exhaust air is needed to be diverted to 
the hand-held heater/air exhaust tube assembly 146. Auxil- 
iary vacuum hose 145 firictionally fits onto the outiet end of 
connector 80 and operatively connects motor 114 with 
hand-held heater/air exhaust tube assembly 146 when holes 
132 and 136 of assembly 130 are not aligned since this 
directs air through hose connector 80 (FIGS. 1 and 6a). 

Hand-held heat/air exhaust tube assembly 146 (FIGS. 1, 
7a, 7b and 8) is made up of heater tube assembly 151 and 
pistol/chamber assembly 147. The configuration of assem- 
bly 147 is dependent on the type of exhaust diverter valve 
assembly 130 attached to motor 114. 

Heater tube assembly 151 (FIGS. 7a and 8) is made up of 
heater tube 153, heater tube insulating jacket 152, and heater 
element 156. Heater tube 153 is typically an elongated rigid 
tube constructed of metal or heat-resistant plastic or com- 
posites. Tube 153 frictionally attaches to chamber 148 of 
pistol/chamber assembly 147 through an opening (not 
shown) in the outlet end of chamber 148. In the more 
preferred embodiment, heater tube 153 extends through the 
entire length of chamber 148 and out the inlet end of 148, 
j&ictionally attaching to auxiliary vacuum hose 145 (FIG. 
7a). In another embodiment, tube 153 extends into chamber 
148 approximately a quarter of the length of chamber 148 
(FIG. 8). In both embodiments of chamber 148, the portion 
of tube 153 extending out firom the outiet end of chamber 
148 is surrounded by heater jacket 152 which can be any 
heat insulating material (FIGS. 7a and 8). Approximately 
two thirds down the length of tube 153, firom the outiet end 
of chamber 148, is heater element 156 which is aflSxed to the 
interior space of tube 153. Placement of element 156 any 
where in tube 153 is well within the ordinary skill in the art. 
Heater element 156 is typically a wire resistance heater or a 
ceramic heater and is wired to rheostat 172. 

Pistol/chamber assembly 147 is made up of pistol assem- 
bly chamber 148 and trigger assembly 157. The most 
preferred embodiment of chamber 148 is with heater tube 
153 extending through the entire length of chamber 148 
(FIG. 7a). In another embodiment, chamber 148 firictionally 
attaches to the inlet end of heater tube 153 where tube 153 
extends into chamber 148 (FIG. 8). Within chamber 148 and 
at the inlet end of tube 153, is diaphragm 150 which 
hingedly attaches to chamber 148 via hinge pin 154 which 
also includes a spring clip (not shown) which releasably 
seals diaphragm 150 against tube 153. The seal is broken by 
actuating third finger-actuated trigger member 158 which 
pulls cable 160. Cable 160 is fastened to diaphragm 150 by 
passing through a cable port (not shown) in chamber 148 and 
attaches on the inlet side of diaphragm 150. This causes the 
lower part of diaphragm 150 to swing away firom tube 153. 
Diaphragm 150 is constructed of any solid, rigid material 
such as, for example, a plastic or composite material. 
Chamber 148 is constructed of any light weight plastic or 
any other suitably durable materials. 

Trigger assembly 157 is affixed to the exterior base 149 of 
chamber 148. For chamber 148 with tube 153 extending 
through its entire length, the most preferred embodiment of 
trigger assembly 157 includes pistol grip 170 with rheostat 
172, momentary contact switch 166 and finger-actuated 
trigger member 158 which hingedly attaches to base 149 of 
chamber 148 through spring 169 (FIG. 7a). Top 168 of 
trigger member 158 is held firmly against momentary con- 
tact switch 166 by spring 169 which is located at top 168 of 
trigger member 158 between trigger member 158 and pistol 
grip 170. Spring 169 is affixed to member 158 and base 149 
of chamber 148. Another embodiment of trigger assembly 
157, usable with both embodiments of chamber 148, 
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includes a trigger support 159 attached to grip 170 (FIGS, lb 
or 8). Third finger-actuated trigger member 158 is hingedly 
connected at its base 167 to support 159 through spring 169 
which holds top 168 of trigger member 158 firmly against 
momentary contact switch 166. A third embodiment of 
trigger assembly 157, usable on either chamber 148, 
includes a solid trigger 158 aflSxed to chamber 148 with a 
piston spring 155 located between trigger 158 and grq) 170 
(FIG. 7c), Piston spring 155 is made up of two rigid tubes 
161 and 163, each of a different diameter, which fit one 
inside the other (FIG. Id), An approximately ^" O.D. 
compression ^ring 178 is placed inside tube 163, the 
smaller diameter tube. Spring 178 can be of any size which 
will allow adequate tension to hold trigger 158 firmly 
against momentary contact switch 166. TVibe 163, contain- 
ing spring 178 is placed inside tube 161, The ends of tube 
161 and 163, which are attached to grip 170 and trigger 158, 
are capped with any suitable capping means 165. Piston 
spring 155 is releasably attached to trigger 158 and grip 170 
by any suitable means, including frictional attachment. 

In all embodiments of trigger assembly 157, cable 160, in 
cable housing 164, is fastened to the top 168 of trigger 
member 158. Hie trigger end of cable housing 164 is 
connected to cable support 162 by a threaded bushing (not 
shown). The trigger end of cable 160 passes through the 
bushing and is connected to third finger-actuated trigger 
member 158. For any trigger assembly 157 used with 
chamber 148 having tube 153 running through its entire 
length, as depicted in FIG. 7a, the other end of cable housing 
164 with cable 160 terminates at exhaust diverter valve 
assembly 130 with cable 160 attaching (FIG, 6^/) to the top 
of rotator plate 134 with any typical fastener, such as, for 
example, a small screw (FIGS. 1 and This is identical 
to the cable mechanism depicted in FIG. 6a. Cable housing 
164 with cable 160 is secured to auxiliary vacuum hc^e 145 
with releasable clamping members 46. For any trigger 
assembly 157 embodiments attached to chamber 148 con- 
taining diaphragm 150 (FIG. 8), cable 160 within cable 
housing 164, runs from the trigger end up through a cable 
port (not shown) in chamber 148 and attaches to the inlet 
side of diaphragm 150 as described above. 

In all embodiments of trigger assembly 157, pistol grip 
170 includes rheostat 172 which is attached to base 171 of 
grip 170. Two 120 VAC cords, 174 and 175, are wired to 
rheostat 172 and both extend through the length of grip 170. 
Rheostat 172 controls the temperature of heater element 156 
through switch 166 and power cord 176. Cord 174 enters 
chamber 148 behind grip 170 and connects to rheostat 172. 
It is clamped to auxiliary vacuum hose 145 with releasable 
clamping members 46 and connects to the wiring for motor 
114 (FIG. 1). Cord 176 extends from rheostat 172 into 
chamber 148 and is wired to momentary contact switch 166. 
Cord 175 then extends from switch 166 through a grommet 
177 in the base of tube 153 into heater tube 153 and is wired 
to heater element 156. A frame (not shown) supports device 
10 and can be a rigid aluminum or plastic firame, such as a 
typical backpack firame for campers or scuba divers. Device 
10 can be secured to its frame using any number of means 
such as, for example, large hose clamps, elastic cords, belts, 
etc. The frame can be equipped with wheels, snap-on or 
permanent, also allowing device 10 to be pulled along the 
floor or ground. 

In operation, a stream of hot air is applied to suspected 
pest harborages to force pests, such as cockroaches, from the 
harborages. In the preferred embodiment of hand-held 
heater/air exhaust tube assembly 146, exhaust air is diverted 
from motor 114 (FIGS. 1 and la) by depressing third 



10 



20 



25 



30 



35 



50 



55 



60 



65 



fmger-actuated trigger member 158 in order to rotate plate 
134 of exhaust diverter valve assembly 130 so that holes 132 
partially do not align with holes 136 (FIG. 6d). This allows 
some of the exhaust air to pass to heater tube 153 through 
auxiliary hose 145 (FIGS. 1 and 7). Simultaneously, as air 
enters heater tube 153 by depressing trigger member 158, 
the contact between trigger member 158 and momentary 
contact switch 166 is broken activating heater element 156 
which beats the air as it passes through tube 153. 

In the second embodiment of assembly 146, exhaust air is 
diverted from motor 114 (FIGS. 1 and 8) by manually 
rotating plate 134 of diverter valve assembly 130 so that 
holes 132 and 136 partially do not align (FIGS. 6c and Sd^ 
except that the hand operated embodiment does not include 
elements 160 and 164). This allows some of the exhaust air 
to pass through connector 80 and enter heater/air exhaust 
tube assembly 146 through auxiliary hose 145 (FIGS. 1 and 
8). Third finger-actuated trigger 158 is depressed by the 
operator to open diaphragm 150, which covers heater tube 
153, allowing the air fitom hose 145 to enter tube 153 and 
pass over heater element 156. Simuhaneously, as air enters 
tube 153, trigger member 158 is depressed and the contact 
between trigger member 158 and momentary contact switch 
166 is broken which activates the heater element and heats 
the air as it passes through tube 153. 

In both embodiments, rheostat 172 controls the amount of 
current available to heater element 156 and allows the 
operator to control the temperature of the air entering tube 
153. Power is supplied to rheostat 172 through a 120 VAC 
power cord 174 that runs along auxiliary hose 145 and 
attaches to the wiring of motor 114. The operator uses 
temperature, volume and direction of this heated air to 
discover harborages of pests and to force them to exit these 
harborages. Consequently, hand-held intake and collection 
unit 12 is then used by the operator to aspirate the pests and 
the debris from their harborages. 

When the pests begin exiting their harborage, the operator 
uses unit 12 (FIGS. 1 and 2) to catch the pests, dust, debris, 
and any other objects in the vacuum created by motor 114 
through flexible suction tube 14 affixed to nipple 20. The 
objects pass through pistol chamber assembly 16 and first 
funnel member 62 into counting/viewing chamber 17 which 
is enclosed by a larger clear pass-thru chamber 18 that 
allows immediate inspection of chamber 17 for confirmation 
of contents. Insects and debris are held in place within 
chamber 17 via screened diaphragm 66 aflBbced to the outlet 
end of chamber 17 with hinge pin 68 which contains a 
typical spring clip to keep the diaphragm sealed against the 
end of chamber 17 under normal operation. To release the 
insects and debris firom chamber 17, first finger-actuated 
trigger member 28 is depressed causing cable 42 within 
cable housing 38 to pull the top of diaphragm 66 toward 
funnel member 62 causing diaphragm 66 to open. Next, 
second finger-actuated trigger member 30 is depressed pull- 
ing a second cable 43 through cable housing 40 which 
results in an increase in the strength of the vacuum by 
rotating top rotator plate 124 of vacuum bleeder valve 
assembly 116 so that the holes of plate 124 and fixed plate 
118 do not align. Trigger member 30 completely controls the 
force of the vacuum. When trigger member 30 is not 
depressed, the vacuum force is approximately 4 inches water 
lift (holes in bleeder valve assembly 116 are fully ahgned). 
When trigger member 30 is fiilly depressed, the vacuum 
force is about 28 inches water lift (holes in bleeder valve 
assembly 116 are fully unaligned, i.e. closed). ITie increase 
in vacuum strength pulls the material from chamber 17 
through dual twist connector 72 into vacuum hose 100 to the 
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first filler assembly 92 (FIG. 4). Coarse materials passing 
through filter assembly 92, aich as insects or inadvertently 
collected objects, are retained in filter assembly 92 by 
screening means 96. If retrieval of inUct pests or objects is 
not desirable, a disposable nylon mesh liner (not shown) can 
be used in place of screening means 96. Any materials not 
retained by screening means 96 or a nylon mesh liner pass 
through a second fimnel member 62 into second filter 
assembly 94 which consists of a synthetic fibrous filtering 
element 93 as typically used in allergen filters in residential 
air ducts. Small insect parts, excrement of pests and any 
small particles are retained by this filter assembly. Material 
passing through filter assembly 94 passes through vacuum 
hose 110 into a third funnel member 62 and third filter 
assembly 101. Within filter assembly 101 is a moisture 
absorbing filtering element 102 as described above. This 
filter absorbs any moisture collected in order to protect 
HEPA filter element 108 in fourth filter assembly 106 and 
motor 114. Materials passing through filter assembly 101 ^^^^^^ 
enter fourth filter assembly 106 through a filter connector 81 20 $9, Stop Piece 
or a fourth funnel member 62. Filter assembly 106 contains 9o[ Spindle 
a typical HEPA paper filter bag for filtering element 108. 9i[ Disk 
Any air exiting filter assembly 106 is clean air. 92.' First Filter Assembly 

Qean air exiting filter assembly 106 into vacuum hose 93, Filter Element 
142 passes through vacuum bleeder valve assembly 116 into is 94. Second Filter Assembly 
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61. Flange 

62. Funnel Member 

63. Lower Opening of Funnel Member 62 

64. Cylindrical Clear Tube 

65. Frictional Band 

66. Screened Diaphragm 

67. Diaphragm Port 

68. Hinge Pin 
72. Dual Twist Connector 
78. Cut-out 

80. Vacuum Hose Cormector 

81. Filter Connector 

82. Cut-out 

83. Rod-shaped Means of Disk 87 

84. Filter System 

85. Cylindrical Chamber 

86. Filter Units 

87. Disk with Rod-Shaped Means 

88. Disk fixed to hollow ^indle 



vacuum motor 114 and exits as exhaust through exhaust 
diverler valve assembly 130. The air can be directly vented 
into the environment or directed to heater/air exhaust assem- 
bly 146 (as described above) by rotating plates 124 or 134 
of exhaust diverter valve assembly 130 to misalign holes in 
the plates (FIGS. 1 and 6a-d), 

The foregoing detailed description is for the purpose of 
illustration. Such detail is solely for that purpose and those 
skilled in the art can make variations therein without depart- 
ing from the spirit and scope of the invention. 

INDEX OF THE ELEMENTS 



10. Vacuum Device 

12. Hand-held Intake and Collection Unit 
14. Flexible Suction Intake Tube 

16. Pistol Assembly Chamber 

17. Counting/Viewing Chamber 

18. Pass-Thru Chamber 

20. Nipple 

21. Power Switch 

22. Pistol Grip 

23. Cable Housing 

24. Trigger Assembly 

26. Stationary Trigger Support 

28. First Finger-actuated Trigger Member 

30. Second Finger-actuated Trigger Member 

32- Cable Support 

34. Cable Support 

38. Cable Housing 

40. Cable Housing 

41. Cable Qamp 

42. Cable 

43. Cable 

44. Cable Port 

46. Releasabie Clamping Member 
48. Twist Quick Connector 
50. Twist Quick Connector 

52. Dual Twist adaptor 

53. Sealing Means 

54. Cut-out 
56. Cut-out 

58. Cylindrical Pin 



95. Cyhndricai Cage 

96. Screening Means 

97. Retainer Means 

98. Support Means 
30 100. Vacuum Hose 

101. Third Filter Assembly 

102. Moisture Absorbing Filtering Element 

103. HoUow Spindle 

104. Moisture Absorbing Means 
35 105. Inner Walls of Filtering Element 101 

106. Fourth Filter Assembly 

107. Outer Walls of Filtering Element 101 

108. HEPA Filter 

109. Inner Cavity of Double Walls 
40 no. Vacuum Hose 

112. Vacuum Hose Connector Opening 
114. Vacuum Motor 
116. Vacuum Bleeder Valve Assembly 
118. Fixed Plate 
45 122. Bearing Cup 
124. Top Rotator Plate 

126. Tear-Drop-Shaped Holes In Top Rotator Plate 
128. Tear-Drop-Shaped Holes In Fixed Plate 
130. Exhaust Diverter Valve Assembly 
50 132. Holes in Top Rotator Plate 

134. Rotator Plate of Exhaust Diverter Valve Assembly 

135. Fixed Plate of Exhaust Diverter Valve Assembly 

136. Holes in Fixed Plate 

138. Bearing Cup of Exhaust Diverter Valve Assembly 
55 140. Vacuum Hose Connector Opening 
142. Vacuum hose 

144. Housing Unit 

145. Auxiliary Vacuum hose 

146. Hand-held Heater/Air Exhaust Tube Assembly 
60 147. Pistol/Chamber Assembly 

148. Chamber 

149. Exterior of Base 

150. Diaphragm 

151. Heater Tube Assembly 

65 152. Heater Tube Insulating Jacket 

153. Heater Tube 

154. Hinge Pin 
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155. Piston-Spring 

156. Heater Element 

157. Trigger Assembly 

158. Third Finger-actuated Trigger Member 

159. Trigger Support 

160. Cable 

161. Tube 

162. Cable Support 

163. Tube 

164. Cable Housing 

165. Capping Means 

166. Momentary Contact Switch 

167. Base of Trigger Member 

168. Top of Trigger Member 

169. Spring 

170. Pistol Grip 

171. Base of Pistol Grip 

172. Rheostat 

174. 120 VAC Power Cord to rheostat 172 

175. 120 VAC Power Cord to momentary contact switch 166 

176. 120 VAC Power Cord to heater element 156 

177. Groramet 

178. Compression Spring 
We claim: 

1. A pest control device for insects and similar pests, 
comprising: 

a means for generating a variable suction of air; 

a hand-held intake means in fluid communication with 
said means for generating a variable suction, for stra- 
tegically locating the suction by haiKl movement to 
collect pests wherein said hand-held intake means 
includes a hand-held intake and collection unit with a 
suction intake tube, a pistol grip and a pest counting/ 
viewing chamber; 

a hand-actuated control means for said means for gener- 
ating a variable suction, on said hand-held intake 
means and connected to said means for generating a 
variable suction, for varying the suction by-hand con- 
trol; and 

an air filter means operatively connected to said means for 
generating a variable suction for filtering air from said 
intake means, to generate clean exhaust air from said 
intake means. 

2. A pest control device of claim 1 in which the pest 
counting/viewing chamber includes a funnel, a clear tube 
affixed to the funnel and a screened diaphragm afSxed to the 
tube, the hand-actuated control means includes a trigger 
attached to a pistol grip, the pest control device further 
comprising a cable connecting the trigger to the means for 
generating a variable suction and the pest control device 
further comprising a second cable connecting the trigger to 
the screened diaphragm, for moving the screened diaphragm 
and opening the counting/viewing chamber. 

3. A pest control device as in claim 1, the pest counting/ 
viewing chamber including a funnel, a clear tube affixed to 
the funnel, and a screened diaphragm affixed to the tube. 

4. A pest control device as in claim 1, the hand-actuated 
control means including a trigger attached to the pistol grip. 

5. A pest control device as in claim 4, further comprising 
a cable connecting the trigger to the means for generating a 
variable suction. 

6. A pest control device as in claim 1, in which the means 
for generating a variable suction includes a housing and a 
vacuum motor in the housing. 

7. A pest control device as in claim 6, the means for 
generating a variable suction including a variable vacuum 
bleeder valve operatively associated with the vacuum motor. 
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8. A pest control device of claim 7, the hand-actuated 
control means including a trigger attached to a pistol grip, 
the device further including a cable connecting the trigger to 
the variable vacuum bleeder valve for adjusting the valve 
and thereby varying the suction. 

9. A pest control device for inserts and similar pests 
comprising: 

a means for generating a variable suction of air; 
a hand-held intake means in fluid communication with 
said means for generating a variable suction, for stra- 
tegically locating the suction by hand movement to 
collect pests; 

a hand-actuated control means for said means for gener- 
ating a variable suction, on said hand-held intake 
means and connected to said means for generating a 
variable suction, for varying the suction by hand con- 
trol; and 

an air filter means for generating essentially allergen-free 
exhaust air from said means for generating a variable 
suction operatively connected to said means for gen- 
erating a variable suction for filtering air from said 
intake means, wherein said air filter means includes 
means for removing from the air progressively and in 
order pests and debris, coarse particulate matter such as 
allergens, liquids and residual matter. 

10. The pest control device of claim 9 in which the 
hand-held intake means includes a hand-held intake and 
collection unit with a suction intake tube and a pistol grip. 

11. The pest control device as in claim 10, the hand- 
actuated control means including a trigger attached to a 
pistol grip. 

12. The pest control device as in claim 9, further including 
a counting/viewing chamber that includes a funnel, a clear 
tube affixed to the funnel and a screened diaphragm affixed 
to the tube. 

13. A pest control device as in claim 9, in which the means 
for progressively removing pests and debris, coarse particu- 
late matter, liquids, and residual matter includes at least a 
coarse material filter, a moisture filter following the coarse 
material filter, and a HEPA filter foUowing the moisture 
filter. 

14. A pest control device as in claim 9, in which the means 
for progressively removing pests and debris, coarse particu- 
late matter, liquids, and residual matter includes: 

a first filter chamber positioned after said intake means in 
communication therewith for the collection of pests and 
debris; 

a second filter chamber positioned after the first filter 

chamber and in communication therewith for collecting 

particulate matter such as allergens; 
a third filter chamber positioned after the second filter 

chamber and in communication therewith for absorbing 

liquids; and 

a fourth filter chamber positioned after the third filter 
chamber and in communication therewith for removal 
of remaining particulate matter in order to provide at 
least about 90% allergen-free exhaust air from said 
means for generating a variable suction. 

15. A pest control device for insects and similar pests 
comprising: 

means for generating a variable suction of air, 
a hand-held intake means in fluid communication with 
said means for generating a variable suction, for locat- 
ing the suction by hand movement to collect pests; 
a hand-actuated control means for said means for gener- 
ating a variable suction, on said hand-held intake 
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means and connected to said means for generating a 
variable suction, for varying the suction by hand con- 
trol; 

an air filter means operatively connected to said means for 
generating a variable suction for filtering air from said 
intake means, to generate clean exhaust air from said 
intake means, 

a heater means for heating air, 

a means in fluid commimication with said heater means 
and said air filter means for directing the clean exhaust 
air of the intake means through said heater to generate 
heated, clean air; and 

a hand-held exhaust means in fluid communication with 
said means for directing the clean exhaust air, for 
locating said heated, clean air for chasing said pests 
from hiding places. 

16. A pest control device as in claim 15, in which the 
hand-held exhaust means includes a hand-held heater and 
exhaust unit with an exhaust tube and a pistol grip, 

17. A pest control device as in claim 16, further compris- 
ing: 

a means for generating a variable flow of said exhaust air; 
and 

hand-actuated control means for said means for generat- 
ing a variable flow of said exhaust air, on said hand- 
held heater and exhaust unit and connected to said 
means for generating a variable flow of said exhaust air, 
for varying the flow by hand control. 

18. A pest control device as in claim 16, further compris- 
ing: 

means on said hand-held heater and exhaust unit for 
controlling the temperature of the heated air. 

19. A pest control device for insects and similar pests, 
comprising: 

a means for generating a variable suction of air, including 35 
a housing, a vacuum motor in the housing, and a 
variable vacuum bleeder valve operatively associated 
with the vacuum moton 

a hand-held intake means in fluid communication with 
said means for generating a variable suction, including 
a hand-held intake and collection unit with a suction 
intake tube, a pistol grip, and a pest counting/viewing 
chamber, for strategically locating the suction by hand 
movement to collect pests, the pest counting/viewing 
chamber including a fiinnel, a clear tube affixed to the 
funnel, and a screened diaphragm affixed to the tube; 

a hand-actuated control means for said means for gener- 
ating a variable suction, on said hand-held intake 
means and connected to said means for generating a 
variable suction, including a trigger attached to the 
pistol grip, the trigger being operatively connected to 
the variable vacuum bleeder valve for adjusting the 
valve and thereby generating a variable suction, for 
varying the suction by hand control, the trigger also 
being operatively connected to the screened diaphragm, 
for moving the screened diaphragm and opening the 
counting/viewing chamber, 

an air filter means operatively connected to said means for 
generating a variable suction for filtering air from said 
intake means, to generate clean exhaust air from said 
intake means, and including means for generating 
essentially allergen free exhaust air from said means for 
generating a variable suction, and further including 
means for removing from the air progressively in order 
pests and debris, coarse particulate matter such as 
allergens, liquids, and residual matter, with the follow- 
ing: 
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a first filter chamber positioned after said intake means 
in communication therewith for the collection of 
pests and debris; 

a second filter chamber positioned after the first filter 
chamber and in communication therewith for col- 
lecting particulate matter such as allergens; 

a third filter chamber positioned after the second filter 
chamber and in communication therewith for 
absorbing liquids; and 

a fourth filter chamber positioned after the third filter 
chamber and in communication therewith for 
removal of remaining particulate matter in order to 
provide at least about 90% allergen-free exhaust air 
from said means for generating a variable suction; 
the device further comprising: 

a heater means for heating air; 

a means in fluid communication with said heater means 
and said air filter means, for directing the clean 
exhaust air of the intake means through said heater 
means to generate heated, clean air; and 

a hand-held exhaust means in fluid communication 
with said means for directing the clean exhaust air, 
including a hand-held heater and exhaust unit with 
an exhaust tube and a pistol grip, for strategically 
locating said heated, clean air for chasing said pests 
from hiding places; 

a means for generating a variable flow of said exhaust 
air; and 

hand-actuated control means for said means for gener- 
ating a variable flow of said exhaust air, on said 
hand-held heater and exhaust unit and connected to 
said means for generating a variable flow of said 
exhaust air, for varying the flow by hand control; and 
means on said hand-held heater and exhaust unit for 
controlling the temperature of the heated air. 
20. A pest control device for insects and similar pests, 
comprising: 

a vacmmi assembly including a housing, a vacuum motor 
in the housing, and a variable vacuum bleeder valve 
operatively associated with the vacuum motor, to gen- 
erate a variable suction of air; 

a hand-held intake and collection unit with a suction 
intake tube, a pistol grip, and a pest counting/viewing 
chamber, to strategically locate the suction by hand 
movement to collect pests, the pest counting/viewing 
chamber including a funnel, a clear tube affixed to the 
funnel, and a screened diaphragm affixed to the tube; 

a hand-actuated control, on said hand-held intake and 
collection unit and connected to said variable vacuum 
bleeder valve, including a trigger attadied to the pistol 
grip, the trigger being operatively connected to the 
variable vacuum bleeder valve for adjusting the valve 
and thereby generating a variable suction, to vary the 
suction by hand control, the trigger also being opera- 
tively connected to the screened diaphragm, to move 
the screened diaphragm and open the counting/viewing 
chamber; 

an air filter assembly operatively connected to said hand- 
held intake and collection unit and to said vacuum 
assembly for filtering air, to generate essentially aller- 
gen free clean exhaust air from said intake and collec- 
tion unit, and further including filters to remove from 
the air progressively and in order pest and debris, 
coarse particulate matter such as allergens, liquids, and 
residual matter, as follows; 

a first filter chamber positioned after said intake and 
collection unit in communication therewith to collect 
pests and debris; 
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a second filter chamber positioned after the first filter 

chaoiber and in communication therewith to collect 

particulate matter such as allergens; 
a third filter chamber positioned after the second filter 

chamber and in communication therewith to absorb 5 

liquids, and 

a fourth filter chamber positioned after the third filter 
chamber and in communication therewith to remove 
remaining particulate matter in order to provide at 
least about 90% allergen-free exhaust air; lo 

diverter in fluid communication with said air filter 

assembly to divert exhaust air; 

second bleeder valve operatively associated with the 

diverter and filter assembly; 
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I hand-held heater and exhaust unit in fluid communica- 
tion with said diverter, to direct the clean exhaust air, 
including an exhaust tube, a pistol grip, and a heater to 
heat air, to strategically locate heated, clean air to chase 
said pests from hiding places; 

. hand-actuated control of said second bleeder valve to 
generate a variable flow of said exhaust air, on said 
hand-held heater and exhaust unit and connected to said 
second bleeder valve, to vary the flow by hand control; 
and 

control on said hand-held heater and exhaust unit for 
controlling the temperature of the heated air. 
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^ ijbis iiiVention consists 
Miling insecte its principal Gharadteristic be- 
iiitg that it catches those inisects which are 
pei^cious and dtogefous to health by means 
' 5 df -suction, acting either dire 

niannerj to convey the insects to a receptacle 
wher^& 'they reinain entrapped and are de- 
stroyed. 

^ This proceeding iis-based on the customs of 
1^ insects, and of the different classes of insects 
which abound day and night. 

ffor instance, during the day-time flies ap 
pear in the greatest number where there is 
most light, and when attracted by the pres- 
ence of ipod, and in the late afternoon they 
are • to - be found on han^ng bb jects, such as 
. chandeliers, curtains, ceiling fans etc. with, -a 
vi6w of remaining therefor febe nigh^^^^^ 
^ : The basic idea' of catching or trapping 
20 insects by suctibja^ the fundamental idea of 
this-inYtotion, has multiple forms of appli- 
qation :-for instance ^f or use in stables, meat 
stores, cooling chambers, -sausage factories, 
tanners works, kitchens, etc. in which this 
25 system can be used with success. 

■At night time this system inay be siicce^- 
ftilly; used in m 

the ' couhtri^; in which yellow fever in com- 
'^n i»*^hich anopheles an^ other pes^ 
to be found^in the-housesV in corners,^ the 
• cracks in the furniture, in the curtains, under 
tables, and spread all over the house, and 
which at iiightfall fly to thebest lighted spots, 

• SK drawing Tobms, diniug rooms, 

bed-rooms, etc; searching for victims to bite, 
and always approaching the lighting appara- 
tus, where they would be caught and de- 
stroyed by my apparatus. 

-In plibUc squares, gardens and places of 
amiigfementj enormous quantities of insects 
can 'be caught in the neighbourhood of the 
laMtpSj'as well as in the houses, where branches 
of the apparatus coitld be applied to the light- 

v45 If g fixtures, SO as^ to catch and destroy all 
insects approaching them. ^' 

The insect catching portion of the appa- 
ratus caix" be applied in multiple forms, from 
a. simple, conduit tube or end, to a suction 

- 50 head or head of decorative configuratioii as- 



sociated with a lighting fixture or .otherwise ' 
suspended in a place of use. • . ; 

. This manner of. installation tends to bene- 
fit ^public sanitation, diie to its prophylactic 
action, as it not only catches and destroys in- gg 
sects, but it also' acts to purify the air in ' 
theaters, cinemas, churches and public meet- 
ing rooms, where the air is generally found 
to be laden writh dust and other particles of 
matter and which is ordinarily inhaled in 60. 
breathing. 

With me foregoing and other equally im- 
portant objects and advantages in view, the 
invention resides in the certam new and use- 
ful combinations, constructions and arrange- 65 
ments of parts as will be hereinafter more 
fully ' described, set forth in the* appended 
claims, and illMra;ted in.the accompanyifag 
drawings' in which : 

Figure 1 is a side elevation of a practiciil ro 
installation of the apparatus in a roora, - 

Figure 2 is a fragmentary side; elevation, 
partly in section, of substantially the same . 
appa^ : . ; : . , 

/ Figure S is a vertical section taken on the 75 
Ime 3— 8 of Figure 2^ ^ • : : v 
y Fi^e 4 is >t side elevation of a side wall 
lighting fixture, showing the siiction conduit 
0^ tube leading to the fixture exteriorly of 
the waU of. the roomj with two ternunal 80. 
branches thereof operativiely associated with : . 
the fixture,- . . 

Figure 5 is a view sioailar to .that of Fig- 
ure 4, but showing the suction conduit oif 
tube installed alongside of the current sup- 85 
ply conduit or cable leading to the fixture, 
the suction conduit or tube having a sin<yle 
termitial pperatively associated wiSi ike fix- 
tures,- ■ • ; • 

Figure 6 is a fragmentary side elevation, 
partiy in section, of a; suispended portion of "a .* 
suction conduit or tube having a revolvable 
head made up of two angular branches,' i 

Figure 7 is a horizontal section taken' on ^ 
onthelihe"^-7 df Fig^ 

Figure 8 is a view similar to that of Fig- 
ure 7 but showing the suction conduit or tube 
provided with a plurality of ang^^^ ' 
j-anged terminal brajiehes, each having a sta- loo 
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tionary suction head of decorative hooded has two branches 13' diametrically placed 
form. to cause rotary movement of the head when 

Eef erring to the drawings, wherein like the suction device 1 is in operation. The 
characters of reference designate correspond- head 13 is mounted for revolving movement 
^ ing parts in the several views thereof, and on a vertical pin or shaft 14 depending from 70 
^ more particularly to Figures 1 to 3 inclusive, a cross bar 15 fixedly positioned within the 
the embodiment of the invention, as , shown end of the conduit or tube 5. , 
therein by way of example only, is generally [ Finally, and as shown in Figure 8, the suc- 
constituted in a suction device or motor 1, of tion conduit or tube 5 may terminate in a 
^ conventional form, which is connected to a multi-branched suction head, wherein the 75 
receptacle 2, such as a- bag or the like, by three branches i6'depicted h^^ 
means of a nipple or the nke 1'. . This re- nection to the free end of the conduit or tube 
ceptacle 2 can be made in any desired shape 5 and have theirfree ends each provided with 
other than as shown and not only be applied an inverted dished member r or, head IT, By 
direct to the suction device 1 but be separated having the heads 17 of "a decorative cohHgura- 8P . 
^ at a distance therefrom and connected to it tion, i. e. flowervshaper,. for inistance, of the 
by a length of conduit or tube /not shown) • shape: of a tulip or the likcj the^ suction h^adj 
At the entrance or nipple 1^ of the suction in its! entirety, will have the artistic appear-; 
device 1, a baffle of metallic cloth or the like ance of a three light chandelier, such as will 
2^ 3 is tightly fixed in place over the orifice permit of its instaUation: in dw 85 
therein. ^ rooms of a house. . / 

The suction device! is preferably operated In operation, the suction device ! will be 
by electridty and a control switch 4 is placed started up by closing the circuit control 
within convenient reacli of an operator of the switch 4, when a currenit of ait will be drawn 
system. ! . i^^wardly of ffi^ op 

Leading from the receptacle 2 is a suction into and through= the receptacle 2 and for 
conduit or tube 5, which can have its free subsequent discharge from the outlet sid!e of 
end terminated at any Uluminatiag fixtiire, the suction device, as is, ;iQdiGated by the 
as will be later explained, or, as shown in Fig- arrows in Figure 1. V - ; ■ 

. 30 ure 1, it is evident "that the conduit or tube - As will be well understood, the intake (jf 05 
can be terminated in a number of branches air at the free end of the suction conduit or 
6, which may be suspended above a counter or at a suction head will create a suction which 
other article of furniture on which diverse will be effective in drawing flies and other iiiT 
comestibles/are exposed and which, attract sects inwardly of the latter from whence 
35 flies. they witt be conveyed to the receptacle 2, 

The suction device 1 and the receptacle 2, where they will be trapped until death en- 
as shown in Fi^ux^e 1, if placed on the roof sues, the baffle 3, between the receptacle 2 and 
of a building, will preferably, be enclosed by the suction device 1 acting to prevent .^^^t^^ 
a housing 7; however, the same may^be iur flies and iptsects from bein^ passed ir6m t^e 
40 stalled in any other suitable placie,m^ receptacle into, aiid outwardly of the suc^ 105 

out, or in cellars, uiidergroimd, etc, tion device. 'The action, of the system, as 

The lighting fixture 8 (Figure 4); shows a thus described, is'Vthe same for aU of >the 
suction conduit or tube 9, which leads from a several forms of suction conduits and heads 
point of connection with the receptacle 2j iierein mentioned as will be obviq^ 
; 45 having its extremity formed ; to provide Without further up 
branches terminating at the sides of a re- that the features, and advant^g^^ 6^^ 
fleeter or shade 10 of the fixture 8. This ventibn ^will be reaiJily apparent "to .tixose 
class of installation is to be eniployed on a skilled in the. art, and it will of course be 
lighting fixture to be mounted on the side understood that changes in fpjm, proportion 
50 walls of a room or the like, with the conduit and minor details of construction may be re^ lis 
or tube 9 extending from the ..fixture ex- sorted to, without departing from the spirit 
teriorly of the supporting wall. . of the invention or its scope as claimed. ' 

As shown in Figure 5, the light fixture 11 Iclaim: : 
has a suction conduit or tube 12, leading to 1. In an apparatus of the class described, a 
65 the same from the suction apparatus, along- suction'devicfe having an air ihlet and ah air 120 
side of the current supply conduit or. cable outlet, a collector receptacle connected to the 
thereof, and terminiating at the edge of the :air inlet side of said' suction device, a baffle 
reflector or shade of the fixture. This is in disposed in the said cbnnic^^^^ 
contra-distinction to the suction conduit or. cbiiduit leading feom said recepta^^^ and'a 
60 tube 9 leading to the fixture 8, as in Figure revolvable suction head: at the free end 'of 125 
4, onth^ outer side of the wall of the room. said suction conduit. , ^ ^ . ; - ' 

In Figures 6 and 7, the suction conduit or [ 2. In an apparatus of the class descriibed, 
tube 5 from the insect trapping and dust col- a suction device- having an air inlet and ah 
lecting receptacle 2, terminates at its. free iair - outlet, a "collector receptacle connected 
65 suspended end in a revolvable head 13 which to^ the air inlet a^de 6f said section device, a *130 
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suction conduit leading from said receptacle, 

and a revolYable suction head at the free end 
of said suction conduit, said head having a 
pair of oppositely directed tubes, the ends 
of the tubes being turned in opposite direc- 
tions whereby a movement of the air will 
cause the head to revolve. 
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